The equilibrium core dimension of a micelle is the result of the free energy contributions of the core and corona blocks as well as their interface. The surface tension at the micelle interfaces drives a reduction of total surface area that favors the formation of larger micelles. This is balanced against the stretching of the core-blocks that causes a loss of conformational entropy. Additional free energy terms include those corresponding to the corona block and the possible presence of any ionic interactions. Various power-type relationships have been derived depending on the particular assumptions and limiting cases considered. 33, 39 In all cases, the equilibrium micelle core radius scales monotonically with N b , the length of the core chain, and χ, the effective interaction parameter between the core chains and the solvent.
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The equilibrium core dimension of a micelle is the result of the free energy contributions of the core and corona blocks as well as their interface. The surface tension at the micelle interfaces drives a reduction of total surface area that favors the formation of larger micelles. This is balanced against the stretching of the core-blocks that causes a loss of conformational entropy. Additional free energy terms include those corresponding to the corona block and the possible presence of any ionic interactions. Various power-type relationships have been derived depending on the particular assumptions and limiting cases considered. 33, 39 In all cases, the equilibrium micelle core radius scales monotonically with N b , the length of the core chain, and χ, the effective interaction parameter between the core chains and the solvent.
Block copolymers have molar masses ranging from 1 to >1,000 kg/mol and thus form much larger micelles than the few nm ones typical of ~0.2 kg/mol surfactants. In general, all scaling models for block copolymer micelles have the core radius, R c , scale with the statistical segment length a and N b raised to a power between 0.5 to 0.66:
Empirically the presence of solvent in the core can expand the power term slightly to e.g. 0.71.
33
The 43.5 kg mol -1 poly(hexyl acrylate) used in this study had a degree of polymerization of 278. The micelle diameter may be anticipated using the above scaling relationships as limiting cases. A statistical segment length of 0.26 nm was measured for micelles with a poly(butyl methacrylate) core.
33 Using this as an approximation for poly(hexyl acrylate) yields an anticipated micelle core diameter (D c =2R c ) between 8.7 (p=0.5) and 28.3 nm (p=0.71). The longer of the two chain conformations is anticipated based upon the relatively high-χ conditions used in this study.
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ESI-2 Figure S1 . (a) A photo of the sonicator used in this study and (b) observation of small bubbles continuously formed in the polymer solution during sonication. The bubbles either collapsed or coalesced and then collapsed. Figure S2 . DLS measurements of polymer solutions from dissolution through micellization and subsequent growth through agitation induced chain exchange. All DLS measurements were made before the addition of inorganic. Figure S3 . GIWAXS was measured for all reported samples after calcination (b-e). The 2D patterns were radially integrated (a) and were consistent with o-Nb 2 O 5 (PDF #27-1003). The 2D data correspond to (b) non-agitated, (c) vortex-5min, (d) vortex-60min and (e) sonicate-5min. The color scale of the 2D images corresponds to the log of the X-ray intensity.
ESI-3
The GIWAXS experiments were conducted with an incident angle of 8° to minimize the degree of data smearing. The instrumental broadening factor was measured using NIST reference material 640c. The instrumental broadening factor was taken into account by modeling the observed niobia peak as a Gaussian with a Gaussian point spread function arising from the measured instrumental broadening factor. Figure S4 . SEM image of mesoporous WO 3 film prepared with micelle templating. This sample was made using 35 mg of PEO-b-PHA (PEO =20 kg mol -1 and PHA =58 kg mol -1 ) dissolved in 2 ml of anhydrous THF and 74 µl of 37%HCl. The solution was vortexed for 5 min at 2000 rpm and transferred into a vial containing 106.5 mg of WCl 6 and stirred for 1 h. The same dipping, aging and calcining procedures described in main text were used here.
